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Biomimicking Nanofilaments and Microstructured Scaffolds for 
Vascularized Adipose Tissue Engineering

































Modulus of elasticity of polyurethane auricular
prostheses before and after subcutaneous implantation






































“Da Vinci” - First Generation of Robotic Surgery Tool
(Intuitive Surgery Inc, CA) 


























































in Microgravity in Space
Magnetic levitation: 
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Digital Microfluidics: Droplet Generator




Digital Bioprinting: Tissue Spheroids Fusion
(Linear and Branched Segments of Vascular Tree)
Regenerative Medicine, 2008; Biomaterials, 2009 
4D Bioprinting –
Programmable Self-Assembly
Established Trends in 3D Bioprinting
• Hydrid Bioprinting
• In vivo Bioprinting
• Magnetic Bioprinting
• Acoustic Bioprinting
• 4D Bioprinting
• Bioprinting organ‐on‐a‐chip
New emerging trends
• Organoids
• Bioprinting of living machines
• Tissue elimineering
• Synthetic cells and synthetic 
morphogenesis
• Bioprinting in Space
Definition of organoids (organ‐like)
Lancaster & Knoblich, 
Organogenesis in a dish:
Modeling development and disease using organoid technologies
Science 2014
Stem cell‐based organogenesis
Dr. Yoshiki Sasai
RIKEN, Japan
Self‐folded 
or collapsed
neurosphere
Stem Cell‐Based
in vitro Organogenesis
4D Stem Cell Biology: 
Stem Cell‐Based Organogenesis
Ritu Raman, Caroline Cvetkovic, Sebastien G. M. Uzel, Randall J. Platt, 
Parijat Sengupta, Roger D. Kamm, and Rashid Bashir. 
Optogenetic skeletal muscle‐powered adaptive biological machines.
PNAS, March 14, 2016
A new class of miniature biological robots, or bio‐bots
Living machine
3D Bioprinting as a Synthetic Biology
(according to Y. Sasai, Japan;  S. Takeuchi, Japan; J. Hickman, USA) 
Retina
Neural networks
Neural‐muscular
junction
The Synthetic Biology Project:
Bioprinting of Artificial Living 
Swimming Biorobot
Biotoys, Biolympics
Brain Bioengineering
Experimental Evolution
A B
Foreign body reaction on implants leads to fibrotic capsular contracture
A B
C
A B
D
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Iron oxide magnetic nanoparticles
A
B
Alternated magnetic field generator‐
induced hyperthermia‐mediated cell death
(According to Prof. Claire Wilhelm – Paris, France)
A B
C
Alternated magnetic force generator 
in clinic in treatment of glioblastoma
(According to MagForce, Germany)
A B
C
A
D
3D Bioprinting Solutions Team
